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Abstract 
Introduction. Risks of accidents and fires during transportation and pumping of oil and petroleum products is a 


significant problem of technosphere safety. The reasons may be leaks due to corrosion damage to pipelines, tanks and 
oil storage tanks. In view of the possible serious financial, environmental and social consequences of such incidents, it 
is important to constantly seek new, more effective approaches to preventing corrosion processes. It is obvious, for 
example, that at present not all chemical compounds capable of suppressing or inhibiting the destruction of metals and 
alloys have been thoroughly studied. The presented scientific work is partly aimed at overcoming the lack of data in this 
area. The objective is to investigate an insufficiently studied compound salicylidene-aniline, which can be a corrosion 
inhibitor similar to other nitrogen-containing compounds similar in structure and composition. 

Materials and Methods. The gravimetric method was used to study the inhibitory, adsorption and complexing 
properties of salicylidene-aniline. The experiments were carried out with St3 steel plates. The mass of metal samples 
without an inhibitor and with an inhibitor was recorded before and after exposure in the test media. The effect was 
determined by the change in the corrosion rate. When setting up experiments, the authors were guided by GOST 9.905— 
82 "Unified system of corrosion and ageing protection. Corrosion test methods. General requirements". The volume of 
the corrosive medium was determined according to GOST 9.506-87 "Unified system of corrosion and ageing 
protection. Corrosion inhibitors of metals in water-petroleum media. Methods of protective ability evaluation". The 
corrosion criteria were taken from GOST 9.908—85 "Unified system of corrosion and ageing protection. Metals and 
alloys. Methods for determination of corrosion and corrosion resistance indices". The calculations were based on the 
valuation principle, which sets the ratio of a multiplicative metrized linear order on a set of particular criteria. An 
integral indicator based on mathematical and methodological approaches was used for ranking. 
Results. The effect of hydrochloric acid medium on steel samples St3 was studied. Four concentrations of the inhibitor 
were taken: 0 %, 0.01 %, 0.1 %, and 0.2 %. The mass of metal samples without an inhibitor and with an inhibitor was 
recorded before and after exposure in the test media. The effect was determined by the change in the corrosion rate. The 
mass index of corrosion was calculated. The surface quality during destruction and corrosion inhibition was determined 
in five stages: the elements to be evaluated were selected, the purpose of the evaluation was formulated, the elements of 
the technical condition of the object under study were found, the essence of determining the usefulness or value of the 
criterion was described, and the essence of optimization was explained. The studied properties were ranked with respect 
to the multiplicative metrized linear order on a set of particular criteria. For the calculations, the task was set — to 
determine the components of vector B in accordance with one of the evaluation stages. We are talking about the stage 
when the usefulness or value of the criterion is analyzed by points on the numerical axis indicating the state of the 


object "better — worse". We constructed an indicator z approximating a known or specified (learning) matrix of 
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paired relationships between objects. The resulting indicator allowed us to assess the technical condition of the 
surface during the course of corrosion and when it slowed down due to the addition of salicylidene-aniline. The 
result was obtained for samples with a surface area from 10.1-10* m? to 11.9:10* m*. During the experiment, the 
mass of the metal decreased by 0.2—0.8 times with the inhibitor and almost by 3.5 times without it. The mass index 
of corrosion was recorded from 0.15 g/m*-h to 0.48 g/m*-h. At the same time, the protective ability of the inhibitor 
was quite high: the minimum was 77.4 %, the maximum was 94.8 %. This is a convincing indicator. It is also worth 
mentioning such an advantage of salicylidene-aniline as a low danger. Its hazard class is HI (for comparison: the 
hazard class of aniline is a level higher — II). 

Discussion and Conclusion. The authors propose to use salicylidene-aniline as a means to increase the safe service life 
of oil pipelines and tanks. The potential of this composition as an effective corrosion inhibitor, highly soluble in oil and 
petroleum products, has been proven. Such properties of salicylidene-aniline as slow oxidation and moderate toxicity 


are noted 
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AnHoTayHna 

Beedenue. 3na4quMas MpoOsemMa TexHocepHo Oe3x0macHocTH — PHCKH aBapHii U WOxKapoB Up TpaHcnopTHpoBKe 
MW Wepekauke Het u HedtTenpoxyxtos. IIpwanHamu MoOryT ObITb yTeCYKH 3-34 KOPpO3HOHHBIX MOBpex eH 
TpyOonpoBoyoB, UMCTepH, pe3sepByapoB HedTexpanumum. BsBuyy BO3MO%KHBIX Cepbe3HbIX (HHAHCOBBIX, 
SKOJIOPHYeCKHX HM COMMAIbHBIX MOCMeACTBHH TaKHX MPOHCHIeCTBHH BaKHO TIOCTOAHHO H3bICKHBaTb HOBbIe, Oosee 
3ekTHBHbIe, MOAXOAbI K MpeLOTBpalleHHIO KOPpO3HOHHBIX MpoyeccosB. OueBHaHO, HallpHMep, YTO B HacTosLee 
BPeMA JOCKOHAJIbHO V3YYeHbI WaieKO He BCe XHMMYeCKHe COeAMHeHHA, CMOCOOHbIe NOMaBIATb VWI TOPMO3HTb 
pa3pyleHue MeTa0B u cnaBoB. IIpeactaBieHHadt Hay4yHad padoTa MpH3BaHa OTYaCTH MpeosoeTb HeAOcTaTOK 
JaHHBbIX B 3TOM OOacTH. Llemb — uccneqoBaTb MasIOH3y4eHHOe COeCAMHEHHe CasIMI[MJIMeH-aHVWJIHH, KOTOpOe MOxKEeT 
ObITb HHTHONTOPOM KOppoO3HH aHayIOrHyHoO ApyruM, CXOJHBIM M10 CTPOeHHIO HU COCTaBYy a30TCOepxKall[HM COCTaBaM. 
Mamepuaavi u memoooi. Jina uccneqoBaHva WHTMOUTOPHBIX, aCOPpOWMOHHBIX HM KOMMJIeKcooOpa3y!OWINx CBOMCTB 
CaIMUWIMeH-aHvIMHa HCHONb30BaIM rpaBuMeTpHyeckui MeTor. I[poBpoqMiM OMBITEI c WiacTHHamMu “3 cTamM CT3. 
@ukcupoBaach Macca MeTaIIM4ecKHxX OOpa30B 6e3 HHTrHOUTOpa MU C UMHTHOUTOPpOM AO M MocIe BbI_epxKKU 
B HCHBbITYeMBIX Cpefqax. DddekT onpeyesAIH 10 W3MeHeEHHIO cKopocTH Koppo3uH. IIpu nocTaHoBKe 3KCIepHMeHTOB 


opventupoBannch Ha TOCT 9.905—-82 «Equuaa cucTeMa 3allJMTbI OT KOoppo3HH u cTapeHus. Metogbl KOppo3HOHHBIX 


Technosphere Safety 


15 


//bps-journal.ru/ 


https 


16 


Safety of Technogenic and Natural Systems. 2023;7(3):14-—23. eISSN 2541-9129 


MCIIbITAaHHM». OObeM KOppO3HOHHOH cpeybI onpexemumn 10 TOCTy 9.506-87 «Enuuas cucTeMa 3alHTbI OT KOppo3HHu 
mM cTapeHus. VarnOutTopsl Koppo3HH MeTayIIOB B BOHO-HedTAHBIX cpefzax». Kpntepun Koppo3HH B3AJIH 
w3 TOCTa 9.908-85 «Metanmpt uw cmmaBbl. Merogbl onpeyeneHua noKka3aTeseli KOppo3HH HM KOppO3HOHHOH 
CTOHMKOCcT>. PacueTbI OCHOBBIBaJIMCh Ha IIPHHIUMMe ONCHUBAHHA, KOTOPbI 3ajaeT OTHOMICHHe MyJIBTHIMIMKATHBHOTO 
MeTPH30BaHHOTO JIMHeHHOTO TopsykKa Ha MHOKeCTBe 4aCTHBIX KpvTepves. JIA pawKHpOBAaHHA MCTONb30BaIIMN 
MHTerpasIbHbIi NOKa3aTesIb, OCHOBAHHbIM Ha MATEMATHYCCKOM H MeETOAHYeCKOM MOAXoMaXx. 

Pezyismamot uccaedosanua. Vi3yseno Bo3yelicTBve CONAHOKMCION cpelbI Ha OOpa3ubl cramu Cr3. bpanu uerpipe 
KOHUWeHTpaluu wHrMoOuTopa: 0%, 0,01 %, 0,1 %, 0,2 %. 3aduKcupoBamH Maccy MeTasIMGecKHx oOOpa3ll0B 6e3 
MHTHOUTOpa UH C MHTHOMTOPOM AO HM MOCIe BbIepxKKM B UCIIbITYeMBIX cpezax. DpdekT ompeyesHIM 10 W3MeHeEHHIO 
ckopocTH koppo3uv. Paccuntasm MaccoBbI MoKa3aTeb KOoppo3Hu. KayecTBo HoBepxHOCTH TIpu pa3pylwieHuu 
WM MHTHOMpOBaHHU KOppoO3HH OMpeeAIM B MAT 9TAMOB: BbIOPAasIM OL[CHHBAeMBIe IJICEMCHTbI, CCPOPMYJMPOBAaIIN Leb 
OWeCHHBAHHA, Hall 9JIEMeHTbI TeXHHYeCKOTO COCTOAHMA UccesqyeMoro OObeKTAa, OMMCaIM CyTb olpeyeseHua 
TOe3HOCTH WIM WeHHOCTH KpWTepHa, NOACHWIM CyTb onTHMu3alMH. Uccnegyembie cBolcTBa paHkKUpoOBasIH 10 
OTHOMCHHIO MYJIBTHIWIMKATHBHOTO MeTPH30BaHHOrO JIMHeMHOTO MOpsAyKa Ha MHOXKeCTBe YaCTHBIX KpuTepHes. Ja 
pacueToB NocTaBHIH 3ayqa4y — OMpeeMTb KOMMOHEHTE! BeKTOpa B B COOTBETCTBHH C OJHHM M3 9TANOB OWCHKH. Peub 
waeT O CTaqHH, KOra MOUe3HOCTh WIM IWeCHHOCTbh KpHTepuaA aHaM3upyeTcA 10 TOUKAaM Ha UHCIOBOM OCH, 
ykKa3bIBalolWMM Ha COcTOsHHe OObeKTa «YUE — xyxxKe». IlocrpowmM NoKa3aTesb Z, allIpOKCHMUpyIOWWMi U3BeECTHYIO 
WIM 3aqjaBaemy!o (OOy4aroLly!1o) MaTpHUy MapHbIxX B3aHMOCBA3eH MEK ZY OOBeKTaMH. 

Tlonyyenupri B UTOre NoKa3aTesb MO3BOAeT OWCHMBATb TeXHHYCCKOe COCTOAHHe MOBepXHOCTH B Iporecce 
TIpOTeKaHHA KOppoO3HH HM IPH ee 3aMeIeHHM 3a CueT DOOaBNeHHA calMuMIMyeH-annMHa. Ilomysen pe3yibTaT Aa 
oOpa3i0B ¢c TMoMlayqbrO moBepxHoctu oT 10,1:107%M? go 11,9:104Mm?. 3a Bpema skcHepuMeHTa Macca Metasa 
yMeHbilasacb B 0,2—0,8 pa3a c HHrMOMTOpOM H TOYTH B 3,5 pa3a Oe3 Hero. DuKcupoBasicA MaCCOBBbI MOKa3aTesIb 
Koppo3uu of 0,15 r/m*4 yo 0,48 r/m?-4. IIpu sTom 3alTHad ciocoOHOcTb MHrMOUTOpa OKa3alach OcTaTOuHO 
BbICOKOM: MMHHMasIbHat — 77,4 %, MakcuMaIbHat — 94,8%. Dro yOeqNTeNbHbIM MoKa3aTerb. CTONT TalwKe 
YHOMAHYTb TaKoe TIPeMMYIWeCTBO CasIMUWIMeH-aHWIMHa, KaK HeBbICOKad OMacHOcTb. Kmacc ero onacHoctu — III (ana 
CpaBHeHHa: Klacc OMaCHOCTH aHWJIMHa Ha YpOBeHb BbILIe — II). 

O6cyarcoenue u 3axniouenue. ITpeanaraetca MCiOb30BaTb CaIMUWIMeH-aHWIMH KaK CpeJCTBO, NOBBbIMAOMlee CpOK 
Oe30racHon ciry2%KObI HedTenpoBoyoB u UMcTepH. JloKa3aH NOTeHWMal 3TOTO cocTaBa KaK 9¢pPeKTHBHOrO HHTuOUTOpa 
KOppo3HH, XOpolio pacTBopuMoro B He*pTH HW HedTenposyKtax. OTMeyeHbI TakHe CBONCTBa CaIMIWIMeH-aHwinna, 


Kak MeCJJICHHOC OKHCIICHHe UW YMepeHHaswA TOKCHYHOCTS. 


KoroueBbie cJI0Ba: MTMOUTOpHEIC CBOHCTBa CaJIMWMJIMeCH-aHWJIMHa, 3alqWTHaA ClOCOOHOCTb wHTMOuTopa, 


MHTMOupyrorlue 00aBKH, CMOCOOHOCTS K KOMIIIeKCooOpa30BaHH10, KOHUCHTpalna MHTMOUTOpa 


BaarogqapHocTH: aBTopbl BbIpaxKaloT OyaroyapHOCTh peakKIMOHHOM KOJerMH %KypHala UU pelleH3cHTy 
3a IpodbeccHOHaJIbHbIM aHaIH3 MW PCKOMeHalMM [JIA KOPpeCKTUPOBKU cTaTbH. ABTOPbI TakxKe BbIPaxKatOT OCOOyIO 
OnarogapHocTb KolIere 3aiiuepoti M.M., foueHTy, KaHqMfaTy TexXHW4eCKHX Hayk, 3a 3HaY4HTeIbHbI BKIay 


B oOcyxTeHHe pe3yJIbTaTOB HW WeHHbIe 3aMedaHHaA Tipu odbopMiieHun TjaHHon padorsl. 


Asia untTupospanna. Kypens C.I., BonsHuk C.A., Capenkosa M.A. 3aittjepa 9.A. CBoiictBa camMiuniuyen-anwinna 
KaK HHTHONTOpa KOppo3Hu B CHCTeMaxX TpaHCHOpTHpoBKU HedTu uU He@TempozyKTos. bezonacnocmb mexnozeHHoix 
u npupooneix cucmem. 2023;7(3):14—23. https://doi.org/10.23947/2541-9129-2023-7-3-14-23 


Introduction. Transportation and storage of aggressive liquids, including oil and petroleum products, generate risks 
of accidents with severe consequences. Special attention needs to be paid to the condition of pipes and tanks and the 
possibility of their damage. Oil pipelines, railway tanks and tank trucks are constantly in contact with an aggressive 
environment. They are made of steel, which raises the question of preventing or slowing down corrosion processes. The 


consequences of such destruction can be accidents and catastrophes accompanied by fires and explosions. 
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Corrosion inhibitors can be nitrogen-containing organic bases, primarily aliphatic and aromatic amines and their 
derivatives [1-3]. Azomethines are derivatives of amines. They are promising as weakly basic inhibitors (pKa bases 
are 1—2 orders of magnitude smaller than those of the initial amines). 

Aniline (phenylamine) CsHsNH2 is used, in particular, to increase the anti-detonation of fuel. With 1 % of aniline, 
the octane number of gasoline increases by 3-4 points. However, it is better not to use aniline in its pure form. During 
long-term storage, such an additive is oxidized, which reduces the quality of gasoline. Aniline derivatives, such as 
phosphates, are added to solutions of strong electrolytes to inhibit corrosion of carbon steel. 

The hazard class of aniline is II (highly hazardous substance), and the hazard class of salicylidene-aniline is HI 
(moderately hazardous). The lesser danger of salicylidene-aniline is a convincing reason for a close study of its 
anticorrosive properties. In addition, the known protective capabilities of heteroaromatic compounds on the example of 
piperidines have unequivocally confirmed their qualities as inhibitors of acid corrosion of non-alloy steel St3 [3]. At the 
same time, poorly soluble substances are formed in interaction with positively charged ions of the corroding metal. 
They are deposited in the form of ultrathin films (no more than 10 nm) and protect against further corrosion damage. 

Anticorrosive protective chemicals are used as inhibitory additives — additives to aggressive media and in combination 
with protective coatings [2-3]. Complexing agents with anticorrosive properties: complexones (for example, sodium 
ethylenediaminetetraacetate (trilon B) Na,H(OOCCHz)2 N — (CH2)2— N(CH2COO), Na,H), various complex compounds of 
d-elements and mixtures based on them. The leading place in this group is occupied by phosphonates of alkaline and alkaline- 
earth metals [1-5]. 

The other group includes nitrogen- and sulfur-containing heterocycles. Nitrogen-containing compounds form less 
toxic products of interaction with a corrosive environment, therefore they are preferable for the development and 
creation of effective anticorrosive additives [3]. 

Quaternary ammonium salts of aliphatic and heteroaromatic nitrogenous bases, including derivatives of alcohols, 
aldehydes, and carboxylic acids, have proven themselves well as protective anticorrosive agents for St3 steel. They 
dissolve well and are stable in working environments, act in a large pH range [6]. 

At the same time, in view of the potential serious financial, environmental and social threats associated with 
corrosion of oil and petroleum products transportation systems, more effective approaches to preventing destructive 
processes should be continuously sought. It is obvious, for example, that not all chemical compounds capable of 
suppressing or inhibiting the destruction of metals and alloys have been thoroughly studied. The presented scientific 
work is to supplement the data in this area. 

The study objective is to create compositions with high anticorrosive properties based on aniline derivatives and 
compounds of the azomethine class. An aniline derivative is a representative of the class of azomethines-salicylidene- 
aniline. We believe that this composition or compositions based on it should be used as a corrosion inhibitor of steel, 
which will eventually increase the safety of transportation of oil and petroleum products. 

Materials and Methods. The following features of salicylidene-aniline were studied: 

— inhibitory properties; 

— anticorrosive activity; 

— ability to complex formation; 

— adsorption capabilities. 

Inhibitor molecules form a contact layer on the metal surface due to the donor-acceptor bond between the electron 
pairs of nitrogen atoms and the free d-orbitals of the complexing agent atom (in this case, iron). Such compounds form 
a stronger film than many other inhibitors. As a result, micro-galvanic vapors are formed on the surface of the steel and 
anodic and cathodic depolarization occurs, due to which the protective properties of the inhibitor are manifested. 

The gravimetric research method was used in work [1]. It is based on fixing the mass of metal samples without an 
inhibitor and with an inhibitor before and after the exposure in test media. The anticorrosive activity of the tested 
compound is estimated by the change in the corrosion rate. For each sample, the holding time in an inhibited medium is 


equal to the time in an environment without an anticorrosive agent [1-3]. 
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The authors of the research used plates made of steel grade St3 according to GOST 9.905-82 "Unified system of 
corrosion and ageing protection. Corrosion test methods. General requirements". The volume of the corrosive medium 
(0.25n HCl) is 30cm? in accordance with GOST 9.506-87 "Unified system of corrosion and ageing protection. 
Corrosion inhibitors of metals in water-petroleum media. Methods of protective ability evaluation". 0 %, 0.01 %, 0.1 % 
and 0.2 % salicylidene-aniline were added in the medium. Corrosion criteria was according to GOST 9.908-85 "Unified 
system of corrosion and ageing protection. Metals and alloys. Methods for determination of corrosion and corrosion 
resistance indices". 

Results. The effect of hydrochloric acid medium on steel samples was considered. The results were recorded taking 


into account different concentrations of salicylidene-aniline and thus the anticorrosive effect was determined (Fig. 1). 


d) 


Fig. 1. Photo of corrosion damage — a type of rust stain on the surface of St3 steel samples in hydrochloric acid medium at inhibitor 


concentrations, %: a — 0; b — 0.01; c — 0.1; d — 0.2. Samples are numbered from top to bottom, their images after exposure are 
arranged vertically 
Mass index of corrosion j was calculated by formula: 


https://bps-journal.ru/ 


j=Am/(S-1),2/ a? -4 uu 2/ mM? -200, 


where Am — decrease in the mass of metal (g) during metal corrosion during time t (hour or year) on the surface S (m7). 
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The surface quality during corrosion and its inhibition (Fig. 1) was evaluated in five stages [7]. 

1. Based on the preliminary analysis, the problem was defined, the evaluated elements were indicated. 

2. Structural analysis allowed us to formulate the main objective of the assessment and the possibilities of achieving it. 

3. For the analysis of uncertainty, the search for unifying elements of the actual technical condition of the object was 
conducted. 

4. The usefulness or value of the criterion was analyzed by the points of the numerical axis indicating the state of the 
object "better — worse". 

5. Optimization was the search for a way to achieve the necessary technical condition. 

Methods of constructing the structure of goals and the formation of a list of criteria were discussed in [8]. It was 
assumed that the initial array of objects was set and the study identified the best of them in terms of technical condition. 
Ranking was carried out according to a special integral indicator based on mathematical and methodological 
approaches. The main principles of selection were described in [9]. 

The main element of the approach under consideration was the rule (or principle) of estimating 2, which set the ratio 
of a multiplicative metrized linear order on a set of particular criteria. 

For a pair of objects ay and a, the choice was based on the following principles: 

— dy > ay — the first object was "better" than the second by the factors considered; 

— day ~ ay — the objects were evaluated equally; 

— ay < ay — the first object was "worse" than the second by the factors considered. 

Pairs of objects were characterized by comparison vectors Sy. The principle of generalized criteria and so-called 
lexicographic approaches were useful for research — with a strong preference on a set of particular criteria. In this 
variant, the objects were equivalent (ay ~ ay), and their estimates corresponded to the established minimum values [10]. 

Let us consider the condition: 

Ay~a, xP 2d;, x; 2d; ,i=1,...,m, 
where d; — the given threshold value (sufficiency level); m — the number of indicators under consideration; xj, and 
Xi» — the estimates of the objects being compared (v-th and i-th). 
The direct use of this principle was limited by the possibility of its application in practice, since it implied a strong 
preference on a set of criteria K = {K1, Ko, ..., Km} in the form: 
K, = Kz = K3 2+: = Ky. 
It was more expedient to set a metrized multiplicative relation of linear order, that is, to apply a generalized 
criterion. 


In this case, 
m 


m m 
ay >a, > a,K;(a,); ay~a, o> a; K;(a,) = » a,K; (a,)- 
i=1 i=1 i=1 


Here a; — the coefficients satisfying, for example, the condition 


Yia=1 


i=1 

The task was to determine the components of vector B in accordance with the 4-th stage of evaluation and to 

construct an indicator z, approximating an objectively known or specially specified (training) matrix of paired 
relationships between artificial objects (in [11] these were vehicles): 
Q =ll Ork llpp - 

Here p — the number of artificial objects under consideration, which determined the size of the matrix Q; g:x — the 


elements of the matrix; r, k — the artificial objects on the numerical axis "better — worse”. 
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On the z axis, the square of the distance between the r-th and k-th artificial objects (protection options) had the form: 


d,,(B) = (z, ~ a)? = y bj(x,j —. 2) , 
j=l 


D(B) =|l drt llop - 


The matrix D (B) was evaluated using the functional 


yay=5" [dy (B) — dra. 


r=1k=r+1 
The desired integral criterion was the function Z, if J(B) was minimal and the vector B corresponded to the set 
conditions. The obtained indicator was used to assess the technical condition of the surface quality as a result of 
corrosion and its deceleration due to the addition of salicylidene-aniline (Table 1, Fig. 1). 


Table | 
Anticorrosive properties of Salicylidene-aniline for St3 steel 


Sample S, 10+ Am = mo — Inhibitor Mass corrosion index j, | Protective ability 
number m? on m, T concentration, % | g/m*h(j=Am/S-t) | of inhibitor Z, % 
1 10.22 120 3.4590 0) 2.8205 = 
2 10.11 120 0.7815 0.01 0.4793 TTA 
3 11.9 120 0.3363 0.1 0.2542 90.2 
4 11.13 120 0.1805 0.2 0.1482 94.8 


As it can be seen from the table and Fig. 1, the corrosion damage of the steel surface decreased with an increase in 
the concentration of salicylidene-aniline. 

To explain the anticorrosive activity and good adsorption ability of N-salicylidene-aniline on a steel surface, its 
photoinitiated structural rigidity was theoretically studied. This made it possible to find out in which tautomeric form 
this structure had a high energy of complexation of adsorption complexes on the surface of the protected metal [12-16]. 

Photochromic transition of the ketone form to the enol form was provided by proton transfer between the isomeric 
forms of the N-salicylidene-aniline molecule. 

The semi-empirical method of quantum chemistry PM3 (parametric method 3) was used for a detailed 
determination: 

— sequences of elementary stages of the main photochromic process; 

— geometric characteristics of all intermediate and final photo-colored systems; 

— charge distributions on atoms [17]. 

Salicylidene-aniline, like other anilines, is of interest because of the intramolecular hydrogen bond formed between 
oxygen and nitrogen atoms in a more stable cis-enol form. In fact, the forms of OH and NH are in equilibrium. 
Depending on the position of the hydrogen atom in this connection, O—H—N anils exhibit two tautomeric forms: enol- 
imine and keto-enamine (Fig. 2). The cis form is more stable. But the trans form has a better adsorption capacity. 


Tautomerism occurs under the influence of external factors such as radiation, temperature and pressure. 


H 1,5 H 


ZN ph sph 
a) b) 
Fig. 2. Keto-enol tautomerism: a — CA (enol); b — keto form 
When the temperature decreases, the enol form turns into a ketone form. We proved that it was better adsorbed on 


the steel surface. Cis-enol is colorless. When irradiated with ultraviolet light, it turns into a red trans-ketoform. The keto 


isomer can be reversibly discolored thermally or photochemically under the action of visible light [18]. 
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Discussion and Conclusion. The results of the study suggest that salicylidene-aniline actively inhibits corrosion of 
St3 steel. The degree of protection reaches 77.4—94.8 %. 

Quantum chemical calculations using the semi-empirical PM3 method allowed us to explain the photochromism of 
salicylidene-aniline due to keto-enol tautomerism. Due to the monomolecular prototropic acid-base dichotomy, 
salicylidene-aniline has photochromism and luminescence. This distinguishes it from other azomethines. 

The structure of the adsorption complex with higher stabilization energy was revealed, which explained the better 


adsorption capacity of the keto form of the inhibitor. 
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O6 aemopax: 
Cepreii [puroppesuy Kypenb, KaHaquyatT TexXHW4eCKHX HayK, WOWCHT KacbeApbI IKCIIyaTallMu TpaHcioOpTHBIXx 
cucTeM u jloructuKu JJoHcKOro rocywapcTBeHHOrO TexHuYeckoro yHuBepcnteta (344003, P®, r. Poctos-Ha-JJony, 


mm. Darapuua, 1), AuthorID, ORCID, sergejgrigorevich @yandex.ru 


Cpetaana Avsekceepna BowaHukK, KaHdWaT TeXHHYeCKHX HayK, JOIUCHT, 3aBefyloljat Kacbeqpol xMMHU 
Poctosckoro rocyfapcTBeHHOro yHuBepcuteta MyTel coobmenua (344038, PO, r. Pocros-Ha-Jlony, m1. PocropcKoro 
Crpemxosoro Iosmxa Hapoguoro Onosmuyenua, 2), AuthorID, ORCID, him @rgupa.ru 


Mapua AnjpeespHa Capenkosa, KaHMaT XMMHUCCKHX HayK, JOWeCHT Kadeyppr xumMun PoctToscKkoro 
rocyapCTBeHHOTO yHuBepcuteta MyTel coobmjenua (344038, P®, r. Pocros-Ha-Jlony, mm. Poctopcxoro CrpemkoBoro 
Tonka Hapoguoro Onosenna, 2), AuthorID, ORCID, him @rgupa.ru 


ubBupa AekcaHsApoBHa 3alileBa, cry eHTKa XuMu4ecKoro (bakybTeta LOxHoro PeepaubHOrO yHUBepcuTetTa 
(344090, P®, r. Pocros-Ha-Jfony, ya. 30pre, 7), ORCID, gems10@rambler.ru 
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3aABNEHHbIU KAO Coaemopos: 

C.. Kypenh — Hay4Hoe pyKoBOJCcTBO, (OpMyIHpOBaHve OCHOBHOH KOHIICHIMM, eM U 3aqaqM ucceqOBaHuaA, 
TIpoBeeHue KBAHTOBOXHMMYCCKHX PacdeTOB HM SKCICPHMeHTA, KOPPeCKTHPOBKa BbIBOOB. 

C.A. BonaHnuk — mpoBeyjeHve 3KCIIepuMeHTA, NOATOTOBKa TekcTa, (POPMYJIMPOBAaHUVe BbIBOIOB. 

M.A. CapeHkoBa —lIpoBeyeHie 3KCIepHMeHTA, aHasIM3 pe3yIbTATOB HCCIIeOBaHHU, JopaOoTKa TeKcTAa. 

A.A. 3aiilena — JIMTepaTypHbIi W WaTeHTHbI MOUCK, MOATOTOBKa TeKCTA, aHaJIM3 Ppe3yJIbTAaTOB UcceqOBaHHit. 


Kougbauxm unmepecose: aBTopbl 3aABIAIOT OO OTCYTCTBHM KOHDIMKTa HHTepecos. 


Bce aemopoi npouumaau u odobpusu OKOHYaMebHbIU BapUaHM pyKoNucU. 
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